nevertheless, to show a real connexion between maternal steroid levels and the onset of labour.
Introduction
There is a natural reluctance on the part of surgeons to operate on the elderly. This sentiment is reinforced by the frequent presence of associated illnesses. When conventional treatment, medical or surgical, has failed and the patient is left with lesions hazardous to life or producing distressing symptoms pressure can be brought to bear to embark on surgery even though it carries with it the risk of significant mortality and morbidity. Surgery in this group is a calculated investment in the future, when the duration and quality of life cannot be assured. Other forms of conservative therapy, therefore, are to be welcomed but require critical evaluation.
We describe our experience of gastric irradiation in such an "at-risk" group of 24 Patients and Methods Since 1955 selected patients in this unit have been treated with gastric radiotherapy though in recent years its use has been increasing. During this period 24 patients have received such treatment, most of whom were over 60 years of age (table I) . Their presenting symptoms were often multiple and consisted of dysphagia (11 cases), heartburn (8), epigastric pain (8), backache (1), and bleeding (7). The 32 lesions finally treated were oesophagitis (15 cases), oesophageal stricture (4), oesophageal ulcers (2), duodenal ulcers (4), jejunal ulcers (3), gastric ulcers (3), and a second-part duodenal ulcer (1). Altogether there were 45 associated conditions (table II) . In addition to careful history taking and clinical examination the diagnosis was established by barium-meal examination and in most cases upper gastrointestinal endoscopy. Only patients referred on account of significant persistent symptoms were considered eligible for therapy, and this implied that they had been regarded as unsuitable for elective gastric surgery because of their age or general condition or the presence of a serious complicating associated disorder-for example, severe ischaemic heart disease or advanced obstructive airways disease. Acid secretion studies were carried out to determine the "maximal" acid response to histamine and, since 1966, pentagastrin. Follow-up endoscopy was performed at intervals to determine the response to treatment. Secretion studies when feasible were also carried out at intervals. Studies of the fasting serum gastrin levels as well as of the effect of irradiation on the gastric mucosa were conducted and will be reported elsewhere.
Method of Irradiation.-The stomach was localized, after screening with barium, in the position in which therapy would be given. A metal marker was applied to the anterior abdominal wall to represent the centre of the treatment field. Opposed anterior and posterior fields were used. The 6-meV treatment machine could swing through 1800 to treat the posterior field. Generous fields were selected to allow for movement of the stomach, no attempt being made to treat simply the acid-secreting areas. The doses used initially were below 1,500 rads and varied between 650 and 900 rads. Later the dose was standardized to 1,500 rads given as two five-day courses of 150 rads daily, the courses being separated by two days. Patients given second courses of radiotherapy received up to 1,500 rads. The renal areas were not shielded as this would also shield the stomach. The spinal cord was not shielded as the "dose-time" used was not thought to be detrimental.
Results
The response to radiotherapy was assessed clinically by endoscopy and secretion studies at regular intervals during follow-up. Twenty-two patients were examined. Complete healing was seen in 13 patients who obtained full relief of symptoms after a single course of therapy. A further six patients showed evidence of improvement but not complete healing after a single dose of therapy; three of these patients had partial and three complete symptomatic relief. Two patients showed no sustained symptomatic or endoscopic improvement after therapy. In all but one case there was a close correlation between endoscopic appearance and symptomatic improvement, the exception being a patient with severe oesophagitis who obtained complete symptomatic relief without endoscopic change.
SECRETION STUDIES
The maximum reduction in acid output after treatment in the group as a whole showed a mean fall to 30% of the pretreatment value. This reduction varied widely between individual cases (range 0-99%) and was reached at varying periods after therapy, the mean being 10-7 months (range 0-5-204 months.) Maximum acid output was last measured at a mean of 30 months after radiotherapy (range 4-204 months); at that time the mean output was reduced to 58% of the preirradiation value (range 0-110%), suggesting a slow rise of acid secretion in the months after irradiation.
MORTALITY
Six patients died during the period of observation, two from septicaemia, two from bronchopneumonia, one from respiratory failure, and one from bronchogenic carcinoma. The time of death ranged from three months to seven years after irradiation. No patient developed gastric neoplasm in the period of follow-up. Discussion Bassler (1908) first suggested radiotherapy as a means of lowering acid secretion in the treatment of peptic ulceration, and since the first clinical report (Bruegel, 1917) there have been several extensive reviews of its effectiveness as an adjunct to management (Kruglikowa et al., 1936; Hedfeld, 1948; Ricketts et al., 1948; Levin et al., 1954 Levin et al., , 1957 . Initial reports (Levin et al., 1954 (Levin et al., , 1957 did not suggest that there were any long-term ill effects. Irradiation nephritis has recently been reported (Thompson et al., 1971) to occur in 37% of patients at intervals of eight to 19 years after moderate doses (2,000 rads) of irradiation.
Our patients were mostly elderly and all had other serious diseases. In such patients surgery is possibly hazardous, prone to complications, distressing, and often unacceptable to the patient. Age and intercurrent disease may contribute to the disappointing surgical results (Griffiths, 1972) . Such patients may derive much benefit from gastric irradiation. The technique is simple, safe, and not associated with complications. Griffiths (1972) studied the consequences of elective gastric surgery for peptic ulcer disease in the over-70s and found a 16% mortality and an 85% postoperative complication rate. Moreover, the patients had been regarded as fit for surgery; this was not the case in most of our patients. It is likely that the unusually low (6%) operative mortality in the 422 patients over 60 undergoing gastric surgery (elective and emergency) in our unit between 1955 and 1972 was contributed to by our use of radiotherapy.
No patient experienced irradiation sickness or aggravation of the presenting symptoms after treatment. In recent years patients living close to the hospital have received their irradiation on an outpatient basis.
The mean reduction in acid output to 30% of the preirradiation level at 10-7 months, with a 58% reduction at 30 months, is similar to the observations of other workers and is in keeping with the therapeutic response previously observed (Klein and) Berman, 1961; Brown et al., 1962; Clayman et al., 1968) . The response appears unpredictable. The lowering of acid secretion achieved by irradiation gives the underlying lesion an opportunity to heal, and it may be that once healed a lesion is less likely to recur.
The clinical status that led our patients to radiotherapy precluded extensive follow-up; indeed, the select nature of the series and the poor health of the patients is reflected in the 25% mortality. We do not recommend irradiation as a means of lowering acid output in the under-60s unless associated conditions threaten life or surgery is contraindicated. In the present study four patients were below this age and two of these were under 40. Of the two youngest patients one was an alcoholic vagrant with active pulmonary tuberculosis and the other had already had a gastroenterostomy and two partial gastrectomies by the time he presented with a further jejunal ulcer. No evidence of a gastrin-secreting adenoma was found in this patient. The third patient was unfit for surgery because of a previous pneumonectomy for tuberculosis, and the fourth, a 57-year-old man, had had two gastrectomies and a vagotomy and was subsequently found to have the Zollinger-Ellison syndrome. This patient had symptomatic relief for the first four years after his radiotherapy, which was given in 1955 before the Zollinger-Ellison syndrome was recognized. Other observers (Clayman et al., 1968) of patients with gastrin-secreting adenomas have suggested that they tend to be refractory to gastric irradiation.
No patient developed nephritis after radiotherapy. Two patients had chronic renal impairment before radiotherapy and neither showed further deterioration in renal function. The poor long-term prognosis of the patients in this selected series was such that the hazard of nephritis eight to 18 years after therapy was unlikely to prove a major issue. Where possible creatinine clearance tests were carried out before and after irradiation and to date no evidence of any appreciable deterioration in renal function has been evident.
Our experience suggests that gastric irradiation provides a good chance of relief of symptoms and healing of the lesions associated with peptic ulceration and peptic oesophagitis; it does this without significant morbidity. We therefore recommend the use of radiotherapy in elderly patients with associated disease.
